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SYMBOLS, UNITS, AND EQUIVALENTS 





Symbol Equivalent 





10-® meter 
ampere(s) 

annum, year 

billion electron volts 


GeV 
3.7 X10" dps-2.22 101? dpm 


counts per minute 

disintegrations per minute 

disintegrations per second 

electron volt 1.6 X10-!* ergs 

3.527 X10-? ounces= 
2.205 X10-* pounds 

cycle per second 


39.4 inches 
cubic meter(s) 
millicuries per suare mile____| 0.386 nCi/m? (mCi/km®*) 
mile(s) 
milliliter(s) 
nanocuries per square meter__| 2.59 mCi/mi* 
roentgen 

unit of ebsorbed radiation 
100 ergs/g 














The mention of commercial products is not to be construed as either an 
actual or implied endorsement of such products by the U.S. Environmental 
Protection Agency. 
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Radiation Data and Reports, a 
monthly publication of the Environ- 
mentai Protection Agency, pre- 
sents data and reports provided by 
Federal, State, and: foreign govern- 
mental agencies, and other cooper- 
ating organizations. Pertinent original 
data and interpretive manuscripts are 
invited from investigators. 

In August 1959, the President di- 
rected the Secretary of Health, Edu- 
cation, and Welfare to intensify De- 
partmental activities in the field of 
radiological health. The Department 
was assigned responsibility within the 
Executive Branch for the collation, 
analysis, and interpretation of data 
on environmental radiation levels. 
This responsibility was delegated to 
the Bureau of Radiological Health, 
Public Health Service. Pursuant to 
the Reorganization Plan No. 3 of 1970, 
effective December 2, 1970, this re- 
sponsibility was transferred to the 
Radiation Office of the Environmental 
Protection Agency which was estab- 
lished by this reorganization. 

The Federal agencies listed below 
appoint their representatives to a 
Board of Editorial Advisors. Mem- 
bers of the Board advise on general 
publications policy; secure appro- 
priate data and manuscripts from 
their agencies; and review those con- 
tents which relate to the special func- 
tions of their agencies. 

Department of Defense 

Department of Agriculture 

Department of Commerce 

Department of Health, Education, 

and Welfare 

Environmental Protection Agency 

Atomic Energy Commission 
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SECTION I. MILK AND FOOD 


Milk Surveillance, September 1973 


Although milk is only one of the sources of 
dietary intake of environmental radioactivity, 
it is the food item that is most useful as an 
indicator of the general population’s intake of 
radionuclide contaminants resulting from en- 
vironmental releases. Fresh milk is consumed 
by a large segment of the population and con- 
tains several of the biologically important radio- 
nuclides that may be released to the environ- 
ment from nuclear activities. In addition, milk 
is produced and consumed on a regular basis, 
is convenient to handle and analyze, and sam- 
ples representative of general population con- 
sumption readily can be obtained. Therefore, 
milk sampling networks have been found to be 
an effective mechanism for obtaining informa- 
tion on current radionuclide concentrations and 
long-term trends. From such information, pub- 
lic health agencies can determine the need for 
further investigation or corrective public health 
action. 

The Pasteurized Milk Network (PMN) spon- 
sored by the Office of Radiation Programs, En- 
vironmental Protection Agency, and the Office 
of Food Sanitation, Food and Drug Adminis- 
tration, Public Health Service, consists of 63 
sampling stations: 61 located in the United 
States, one in Puerto Rico, and one in the Canal 
Zone. Many of the State health departments 
also conduct local milk surveillance programs 
which provide more comprehensive coverage 
within the individual State. Data from 15 of 
these State networks are reported routinely in 
Radiation Data and Reports. Additional net- 
works for the routine surveillance of radio- 
activity in milk in the Western Hemisphere and 
their sponsoring organizations are: 
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Pan American Milk Sampling Program (Pan 
American Health Organization and U.S. En- 
vironmental Protection Agency )—5 sampling 
stations. 


Canadian Milk Network (Radiation Protec- 
tion Division, Canadian Department of Na- 
tional Health and Welfare)—16 sampling 
stations. 


The sampling locations that make up the net- 
works reporting presently in Radiation Data 
and Reports are shown in figure 1. Based on 
the similar purpose for these sampling activi- 
ties, the present format integrates the comple- 
mentary data that are routinely obtained by 
these several milk networks. 


Radionuclide and element coverage 


Considerable experience has established that 
relatively few of the many radionuclides that 
are formed as a result of nuclear fission be- 
come incorporated in milk (1). Most of the 
possible radiocontaminants are eliminated by 
the selective metabolism of the cow, which 
restricts gastrointestinal uptake and secretion 
into the milk. The five fission-product radio- 
nuclides which commonly occur in milk are 
strontium-89, strontium-90, iodine-131, cesium- 
137, and barium-140. A sixth radionuclide, 
potassium-40, occurs naturally in 0.0118 per- 
cent (2) abundance of the element potassium, 
resulting in a specific activity for potassium-40 
of 830 pCi/g total potassium. 

Two stable elements which are found in milk, 
calcium and potassium, have been used as a 
means for assessing the biological behavior of 
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Figure 1. Milk sampling networks in the Western Hemisphere 
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metabolically similar radionuclides (radio- 
strontium and radiocesium, respectively). The 
contents of both calcium and potassium in milk 
have been measured extensively and are rela- 
tively constant. Appropriate values and their 
variations, expressed in terms of 2 standard 
deviations (2c) for these elements are 1.16 + 
0.08 g/liter for calcium and 1.51 + 0.21 g/liter 
for potassium. These figures are averages of 
data from the PMN for May 1963—March 
1966 (3) and are used for general radiation 
calculations. 


Accuracy of data from various milk networks 


In order to combine data from the inter- 
national, national, and State networks consid- 
ered in this report, first it was necessary to 
determine the accuracy with which each labo- 
ratory is making its determinations and the 
agreement of the measurements among the labo- 
ratories. The Analytical Quality Control Serv- 
ice of the Office of Radiation Programs con- 
ducts periodic studies to assess the accuracy 
of determinations of radionuclides in milk per- 
formed by interested radiochemical labora- 
tories. The generalized procedure for making 
such a study has been previously outlined (4). 

The most recent study was conducted during 
June 1972 with 37 laboratories participating in 
an experiment on a milk sample containing 
known concentrations of iodine-131, cesium- 
137, strontium-89, and strontium-90 (5). Of 
the 18 laboratories producing data for the net- 


| 
Dias 


Isotope and known concentration | 
| Acceptable® | 





| 


Iodine-131: (96 or 99 


Table 1. Distribution of mean results, quality control experiment 


Warning 


work reported in Radiation Data and Reports, 
14 participated in the study. 

The accuracy results of this study for these 
14 laboratories are shown in table 1. The ac- 
curacy of the cesium-137 measurements con- 
tinues to be excellent as in previous experi- 
ments. However, both accuracy and precision 
need to be improved for iodine-131, strontium- 
89, and strontium-90 which could probably be 
accomplished through recalibration. 


Development of a common reporting basis 


Since the various networks collect and ana- 
lyze samples differently, a complete under- 
standing of several parameters is useful for 
interpreting the data. Therefore, the various 
milk surveillance networks that report regu- 
larly were surveyed for information on ana- 
lytical methods, sampling and analysis frequen- 
cies, and estimated analytical errors associated 
with the data. 

In general, radiostrontium is collected by an 
ion-exchange technique and determined by beta- 
particle counting in low-background detectors, 
and the gamma-ray emitters (potassium-40, 
iodine-131, cesium-137, and barium-140) are 
determined by gamma-ray spectroscopy of 
whole milk. Each laboratory has its own modi- 
fications and refinements of these basic method- 
ologies. 

Many networks collect and analyze samples 
on a monthly basis. Some collect samples more 
frequently but composite the several samples 


Number of laboratories in each category 


Experi- 

mental 

2e error 
(pCi /liter) 


Unaccept- Total 


level> ablee 





(58%) 1 (8%) 
(85%) 0 
(92%) 0 
(85%) 2 (15%) 
(82%) 0 
(3°%) 1 (11%) 
4 (33%) 
pCi/liter).......| 6 D 0 


(38%) 
(15%) 
(8%) 


Cesium-137: 


Strontium-89: 
(18%) 


(56%) 
(33%) 
(45%) 


Strontium-90: 


aor awncscere ws * 

















® Measured concentration equal to or within 20 of the known concentration. : 
b Measured concentration outside 2¢ and equal to or within 3¢ of the known concentration. 
© Measured concentration outside 3¢ of the known concentration. 


January 1974 





for one analysis, while others carry out their 
analyses more often than one a month. Many 
networks are analyzing composite samples on 
a quarterly basis for certain nuclides. The fre- 
quency of collection and analysis varies not 
only among the networks but also at different 
stations within some of the networks. In addi- 
tion, the frequency of collection and analysis is 
a function of current environmental levels. The 
number of samples analyzed at a particular 
sampling station under current conditions is 
reflected in the data presentation. Current levels 
for strontium-90 and cesium-137 are relatively 
stable over short periods of time, and sampling 
frequency is not critical. For the short-lived 
radionuclides, particularly iodine-131, the fre- 
quency of analysis is critical and generally is 
increased at the first measurement or recogni- 
tion of a new influx of this radionuclide. 

The data in table 2 show whether raw or 
pasteurized milk was collected. An analysis 
(6) of raw and pasteurized milk samples col- 
lected during January 1964 to June 1966 indi- 
cated that for relatively similar milkshed or 
sampling areas, the differences in concentration 
of radionuclides in raw and pasteurized milk 
are not statistically significant (6). Particular 
attention was paid to strontium-90 and cesium- 
137 in that analysis. 

Practical reporting levels were developed by 
the participating networks, most often based 
on 2-standard-deviation counting errors or 2- 
standard-deviation total analytical errors from 
replicate analyses (3). The practical report- 
ing level reflects analytical factors other than 
statistical radioactivity counting variations and 
will be used as a practical basis for reporting 
data. 

The following practical reporting levels have 
been selected for use by all networks whose 
practical reporting levels were given as equal 
to or less than the given value. 


Practical reporting level 
Radionuclide (pCi/liter) 
Strontium-89 5 
Strontium-90 2 
Iodine-131 10 
Cesium-137 10 
Barium-140 10 








Some of the networks gave practical report- 
ing levels greater than those above. In these 
cases, the larger value is used so that only data 
considered by the network as meaningful will 
be presented. The practical reporting levels 
apply to the handling of individual sample de- 
terminations. The treatment of measurements 
equal to or below those practical reporting 
levels for calculation purposes, particularly in 
calculating monthly averages, is discussed in 
the data presentation. 

Analytical error of precision expressed as 
pCi/liter or percent in a given concentration 
range also has been reported by the networks 
(3). The precision errors reported for each of 
the radionuclides fall in the following ranges: 


Analytical errors of precision 
(2-standard deviations) 
1-5 pCi/liter for levels <50 
pCi/liter ; 

5-10% for levels =50 pCi/ 
liter ; 

1-2 pCi/liter for levels <20 
pCi/liter ; 

4-10% for levels =20 pCi/ 
liter ; 

4-10 pCi/liter for levels <100 
pCi/liter ; 

4-10% for levels =100 pCi/ 
liter. 


Radionuclide 
Strontium-89 





Strontium-90 


Iodine-131 
Cesium-137 
Barium-140 


For iodine-131, cesium-137, and barium-140, 
there is one exception for these precision error 
ranges: 25 pCi/liter at levels<100 pCi/liter 
for Colorado. This is reflected in the practical 
reporting level for the Colorado milk network. 


Federal Radiation Council guidance applicable 
to milk surveillance 


In order to place the United States data on 
radioactivity in milk in perspective, a summary 
of the guidance provided by the Federal Radi- 
ation Council for specific environmental condi- 
tions was presented in the February 1973 issue 
of Radiation Data and Reports. 


Data reporting format 


Table 2 presents the integrated results of the 
international, national, and State networks dis- 
cussed earlier. Column 1 lists all the stations 
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Table 2. Concentrations of radionuclides in milk for September 1973 and 12-month period, October 1972 
through September 1973 





Radionuclide concentration 
(pCi/liter) 





i 
Sampling location re) 


Strontium-90 | Cesium-137 


sample * 





1 


Monthly 12-month Monthly 12-month 
average > average average > average 








UNITED STATES: 





©. ati-ctnsebanicantnnes ccecmiacuall 
Sacramento °¢ 

POD Sis nouns sannchinbowsieawe own 
Del Norte 
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Mooooooooooooooooooe 


ZZ 


4 we 
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ANnNFPooooonooce 


Northeast _ - 

Northwest-___ 

South Central_-_-_ 
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Southwest 


(Zz 


Ww 

RES ERS nigbioagtent 
TR PE ER coibuabate 
Wilmington ¢ 

Washington °__.__-- TOE a ae debian’ | 


Indianapolis ° 
Central 
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CABODWNOOCAL 
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ZZ 
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See footnotes at end of table. 
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Table 2. Concentrations of radionuclides in milk for September 1973 and 12-month period, October 1972 
through September 1973—continued 





Radionuclide concentration 
(pCi/liter) 





Type F 
Sampling location re) Strontium-90 Cesium-137 
sample * 





Monthly 12-month Monthly 12-month 
average > average average > average 





Minneapolis 
Rochester 
Jackson ° 
Kansas City ° 
St. Louis ¢ 


Las Vegas °_- 
Manchester °_ 
Trenton ° 





moocoooscoocooo 


Z 


New York City..........- ae 
Syracuse 
ere iar a ITT, 


_ 
coocoooroocooc]ecoo 


Cleveland ¢_- 
Oklahoma City ° 
Portland ¢ 


PORDMNAIAATIIAATAEAAMOAHAISGONAEW IO 
HKONNOMOCOCOCONRBOWWOOCOHONSCS 


Portland composite 
Portland local 


Tillamook 

Philadelphia °__. 

Pittsburgh ¢ 

Dauphin 

ad a ele in nigaeanteien iain iinet 
Philadelphia 

ait sine xc caiade> wananalaiiai MEETS. 
Providence ¢ 


ZLZZZAZLZZZZZZ 
De > D> > > bm > > > 


Columbia 
Fairfield 


IDA wP> > oman 


te ned beetietinenaiitinnitiins cmital 

ian aad hee ara che Baked vunepal 
conee County 

Pickens 


DD ODO ABAD AIA PA 0100 9999 AIAIAIAIAIWO ANA HM CO Or 


Rapid City « 

Chattanooga ° 

Knoxville ¢ 

Memphis ¢_.........-. ptivh kndea dae ddnaal 
EE Res icineidaatermateedl 
Clinton 

Fayetteville 

Kingston 

Knoxville 

Lawrenceburg 

Nashville 

Pulaski 


ZZ Zz 


Zz 
ocohoUUocoUooososco 
COSCON ENOUMENOEH AHA 


Salt Lake City ¢ 
Burlington ¢ 
Norfolk ¢ 














Ped ed dd) dd a POT 





See footnotes at end of table. 
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Table 2. 


Concentrations of radionuclides in milk for September 1973 and 12-month period, October 1972 


through September 1973—-continued 





Sampling location 


sample * 


Radionuclide concentration 
(pCi/liter) 





as Y 
re) Strontium-90 Cesium-137 





12-month 
average 


Monthly 
average > 


12-month 
average 


Monthly 
average > 





Benton County 

Franklin County 

Longview 

San point, Idaho__ 

0 ee er ee eee 
Charleston ¢____. 

Milwaukee °- 

Laramie °__ - 


W. Va: 
Wisc: 
Wyo: 
CANADA: 
Alberta: Calgary 
Edmonton 
Vancouver 
Winnipeg -- 
Moncton - - 
St. John’s - 
Halifax 


British Columbia: 
Manitoba: 

New Brunswick: 
Newfoundland: 
Nova Scotia: 
Ontario: Ottawa__- 

Sault Ste. Marie 
Thunder Bay - - - 
Toronto <a 





Windsor __- 
Montreal_-_---_- A 


ga a aatd 
ina 
Saskatoon 


CENTRAL AND SOUTH AMERICA: 


Canal Zone: 
ile: 
Colombia: 
Ecuador: 
Jamaica: 
Puerto Rico: 
Venezuela: 


Quebec: 


Saskatchewan: 





Guayaquil - 

Montego Bay _-_-_____-_----- ‘ 
San Juan ¢ iedenteceoen ea 
eS 





PMN network average 4_____ _- 


® P, pasteurized milk. 
R, raw milk. 
>» When an individual sampling result was equal to or less than the practical ae level, a value of “‘0"" was used for averaging. 


Monthly averages less than the practical reporting level reflect the fact that some 
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ut not all of the individual samples making up the 


average contained levels greater than the practical ae level. When more than one analysis was made in a month period, the number 


of samples in the monthly average is given in parentheses. 


© Pasteurized Milk Network station. All other sampling locations are part of the State or National network. 
4 This entry gives the average radionuclide concentrations for the Pasteurized Milk Network stations denoted by footnote °. 


NA, no analysis. 
NS, no sample collected. 


which are reported routinely in Radiation Data 
and Reports. The relationship between the 
PMN stations and the State stations is shown 
in figure 2. The first column in table 2 under 
each of the reported radionuclides gives the 
monthly average for the station and the num- 
ber of samples analyzed in that month in paren- 
theses. When an individual sampling result is 
equal to or below the practical reporting level 
for the radionuclide, a value of zero is used 
for averaging. Monthly averages are calculated 
using the above convention. Averages which 
are equal to or less than the practical reporting 
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levels reflect the presence of radioactivity in 
some of the individual samples greater than the 
practical reporting level. 

The second column under each of the radio- 
nuclides reported gives the 12-month average 
for the station as calculated from the preceding 
12 monthly averages, giving each monthly 
average equal weight. Since the daily intake of 
radioactivity by exposed population groups, 
averaged over a year, constitutes an appropri- 
ate criterion for the case where the FRC radi- 
ation protection guides apply, the 12-month 
average serves as a basis for comparison. 
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Figure 2. State and PMN milk sampling stations in the United States 


Discussion of current data 


In table 2, surveillance results are given for 
strontium-90 and cesium-137 for September 
1973 and the 12-month period, October 1972 
to September 1973. Except where noted, the 
monthly average represents a single sample 
for the sampling station. Strontium-89, iodine- 
131, and barium-140 data have been omitted 
from table 2 since levels at all of the stations 
for September 1973 were below the respective 
practical reporting level, except for strontium- 
89 at Guayaquil which was 6 pCi/liter and at 
Bogota, which was 7 pCi/liter. 

Strontium-90 monthly averages ranged from 
0 to 20 pCi/liter in the United States for Sep- 


8 


tember 1973 and the highest 12-month average 
was 17 pCi/liter (Little Falls, Minn. and Harts- 
ville—03, S.C.) representing 8.5 percent of the 
Federal Radiation Council radiation protection 
guide. Cesium-137 monthly averages ranged 
from 0 to 49 pCi/liter in the United States for 
September 1973, and the highest 12-month 
average was 46 pCi/liter (Southeast Florida) 
representing 1.3 percent of the value derived 
from the recommendations given in the Fed- 
eral Radiation Council report. 

The Office of Radiation Programs is in the 
process of modifying the milk program to make 
it more responsive to potential sources of en- 
vironmental radioactivity. These changes will 
be reflected in future articles. 
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Radiological Health Services 
Division of Occupational Health 
Michigan Department of Health 


Radiation Control Section 
Division of Environmental Health 
State of Minnesota Department of Health 


Bureau of Radiological Pollution Control 
New York State Department of 
Environmental Conservation 


Environmental Radiation Surveillance Program 
Division of Sanitation and Engineering 
Oregon State Board of Health 


Radiological Health Section 
Bureau of Environmental Health 
Pennsylvania Department of Public Health 


Division of Radiological Health 
South Carolina Department of Health and 
Environmental Control 


Radiological Health Services 
Division of Preventable Diseases 
Tennessee Department of Public Health 


Division of Occupational Health 
Environmental Health Services 
Texas State Department of Health 


Radiation Control Unit 

Health Services Division 

Washington Department of 
Social and Health Services 
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technics for quality control of environmental radio- 
assay. Health Lab Sci 2:93 (April 1965). 
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laboratory study of iodine-131, cesium-137, stron- 
tium-89, and strontium-90 measurements in milk, 
June 1972, Technical experiment 72 MKAQ-1. Ana- 
lytical Quality Control Service, Office of Radiation 
Programs, EPA, Washington, D. C. 20460 (December 


1972). 

(6) ROBINSON, P. B. A comparison of results be- 
tween the Public Health Service Raw Milk and 
Pasteurized Milk Networks for January 1964 through 
June 1966. Radiol Health Data Rep 9:475-488 (Sep- 
tember 1968). 





Milk Surveillance Network, September 1973 


National Environmental Research Center- 
Las Vegas 
Environmental Protection Agency 


The Milk Surveillance Network,' operated by 
the National Environmental Research Center- 
Las Vegas (NERC-LV) consists of 24 routine 
and 2 alternate sampling locations (figure 1) 
situated in the offsite area surrounding the 
Nevada Test Site (NTS). This routine network 
is operated in support of the nuclear testing 


sponsored by the U.S. Atomic Energy Com- 
mission (AEC) at the Nevada Test Site. 

In the event of a release of radioactivity from 
the NTS, special sampling within the affected 


‘This network is operated under a Memorandum of 
Understanding (No. AT(26-1)-539) with the Nevada 
Operations Office, U.S. AEC, Las Vegas. Nev. 
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areas is conducted to determine radionuclide 
concentrations. Additional milk sampling net- 
works are operated in support of AEC opera- 
tions in areas other than the NTS when re- 
quested. A complete description of sampling 
and analytical procedures was included with 
the milk results reported in the July 1973 issue 
of Radiation Data and Reports. 


Results 


The analytical results of all milk samples col- 


lected in September 1973 by NERC-LV sur- 
veillance programs are listed in table 1. With 
the exception of cesium-137 at levels near the 
minimum detectable activity (MDA) of 10 pCi/ 
liter, no gamma emitting fission products were 
identified by gamma spectrometry in any of 
the samples collected in September. Levels of 
tritium near the MDA for this radionuclide 
(~200 pCi/liter) were also measured by liquid 
scintillation counting techniques. The highest 
concentration of tritium during September was 
1000 + 390 pCi/liter. 


Table 1. Milk surveillance results, September 1973 





Date Sample 
collected type * 
(1973) 


Radionuclide concentrations > 
(pCi /liter) 





Cesium-137 | Strontium-89 | Strontium-90 Tritium 





California: 


Bishop: 
Sierra Creamery 
Hinkley: 

Bill Nelson Dairy 
Olancha: 

Hunter Ranch 


Nevada: 


Alamo: 

Williams Dairy 
Austin: 

Young’s Ranch 
Currant: 

Blue Eagle Ranch 

Manzonie Ranch 


Hiko: 
Schofield Dairy 
Indian Springs: 
Indian Springs Ranch 
egas: 
LDS Dairy Farms 
Lathrop Wells: 
_. Kirker Ranch 
Bias 


a: 
Lida Livestock Company 
Logandale: 
Vegas Valley Dairy 
Lund: 
McKenzie Dairy 
Mesquite: 


Nyala: 

Sharp’s Ranch 
Pahrump: 

Owens Ranch 
Panaca: 

Kenneth Lee Ranch 
Round Mountain: 

Berg 
Shoshone: 

Kirkeby Ranch 
Springdale: 

Seidentopf Ranch 


Cedar City: 
Western Gold Dairy 











NA 
1000 +390 


NA 
NA 


320 +250 


<380 
<380 
NA 

530 +380 
NA 

NA 

NA 














*® 11—Pasteurized milk. 
12—Raw milk from Grade A producer(s). 
13—Raw milk from family cow(s). 
> Two-sigma counting error provided when available. 
* Small sample size in minimum detectable activity. 
NA, no analysis. 
NS, no sample. 
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Food and Diet Surveillance 


Efforts are being made by various Federal Networks presently in operation and re- 
and State agencies to estimate the dietary in- ported routinely include those listed below. 
take of selected radionuclides on a continuing These networks provide data useful for develop- 
basis. These estimates, along with the guidance ing estimates of nationwide dietary intakes of 
developed by the Federal Radiation Council, radionuclides. Programs reported in Radiation 
provide a basis for evaluating the significance Data and Reports are as follows: 
of radioactivity in foods and diet. 


Program Period reported Issue 
California Diet Study January—June 1971 December 1972 
Carbon-14 in Total Diet 
and Milk 1972-1973 November 1973 
Institutional Diet January—March 1973 November 1973 
Strontium-90 in Tri-City Diets 1972 December 1973 
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SECTION Il. WATER 


The Environmental Protection Agency and 
other Federal, State, and local agencies operate 
extensive water quality sampling and analysis 
programs for surface, ground, and treated 
water. Most of these programs include deter- 
minations of gross beta and gross alpha radio- 
activity and specific radionuclides. 

Although the determination of the total radio- 
nuclide intake from all sources is of primary 
importance, a measure of the public health 
importance of radioactivity levels in water can 
be obtained by comparison of the observed 
values with the Public Health Service Drinking 
Water Standards (1). These standards, based 
on consideration of Federal Radiation Council 
(FRC) recommendations (2-4) set the limits 
for approval of a drinking water supply con- 
taining radium-226 and strontium-90 at 3 pCi/ 
liter and 10 pCi/liter, respectively. Higher con- 


Water sampling program 





centrations may be acceptable if the total intake 
of radioactivity from all sources remains within 
the guides recommended by FRC for control 
action. In the known absence’ of strontium-90 
and alpha-particle emitters, the limit is 1 000 
pCi/liter gross beta radioactivity, except when 
additional analysis indicates that concentrations 
of radionuclides are not likely to cause expo- 
sures greater than the limits indicated by the 
Radiation Protection Guides. Surveillance data 
from a number of Federal and State programs 
are published periodically to show current and 
long-range trends. Water sampling activities 
reported in Radiation Data and Reports are 
listed below. 


* Absence is taken to mean a negligibly small frac- 
tion of the specific limits of 3 pCi/liter and 10 pCi/liter 
for unidentified alpha-particle emitters and strontium- 
90, respectively. 


Period reported Issue 





California 

Colorado River Basin 

Community Water Supply Study 
Florida 

Interstate Carrier Drinking Water 
Kansas 

Minnesota 

New York 

North Carolina 

Radiostrontium in Tap Water, HASL 
Tritium Surveillance System 
Washington 


1971 and 1972 

1968 

1968 

1969 

1971 

1971 

July 1970—Jane 1971 
July—Dece*nber 1971 
1968-1970 
January--December 1972 
April—June 1973 
July 1970-—June 1971 


November 1973 
March 1972 
September 1972 
January 1972 
May 1972 
February 1973 
November 1972 
August 1973 
September 1972 
December 1973 
October 1973 
August 1973 


REFERENCES 


(1) U.S. PUBLIC HEALTH SERVICE. Drinking 
water standards, revised 1962, PHS Publication No. 
956. Superintendent of Documents, U.S. Government 
Printing Office, Washington, D. C. 20402 (March 


1963). 

(2) FEDERAL RADIATION COUNCIL. Radiation 
Protection Guidance for Federal Agencies, Memoran- 
dum for the President, September 1961. Reprint from 
the Federal Register of September 26, 1961. 


(3) FEDERAL RADIATION COUNCIL. Background 
material for the development of Radiation Protection 
Standards, Report No. 1. Superintendent of Docu- 
ments, U.S. Government Printing Office, Washington, 
D. C. 20402 (May 1960). 


(4) FEDERAL RADIATION COUNCIL. Background 
material for the development of Radiation Protection 
Standards, Report No. 2. Superintendent of Docu- 
ments, U.S. Government Printing Office, Washington, 
D.C. 20402 (September 1961). 


January 1974 18 





Water Surveillance Programs,’ September 1973 


National Environmental Research Center- 
Las Vegas 
Environmental Protection Agency 


The Water Surveillance Network, operated 
by the Nationai Environmental Research 
Center-Las Vegas (NERC-LV), consists of 59 
sampling locations (figures 1 and 2) in the off- 
site area surrounding the Nevada Test Site 
(NTS). This routine network is operated in 
support of the nuclear testing programs spon- 


sored by the U.S. Atomic Energy Commission 
(AEC) at the Nevada Test Site. 
In the event of a release of radioactivity from 


‘This network is operated under a Memorandum of 
Understanding (No. AT(26—1)-539) with the Nevada 
Operations Office, U.S. AEC, Las Vegas, Nev. 
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Table 1. Water cusveliianse results, September 1973 








Radionuclide concentrations» 
; Date Sample (pCi/liter) 

Location collected type* 
(1973 ) 





Gross alpha Gross beta 





California: 


Fish and Game Office_- 
Death Valley Junction: 
Lila’s Cafe . 
Furnace Creek: 
‘ond_ smabitais 
Visitor’s Center __ 
Hinkley: 
Bill Nelson Dairy 
Lone Pine: 
Forest Service Ranger Station. 
Olancha: 
aiwee Reservoir 
Ridgecrest : 
City Hall. 


Nevada: 


Adaven: 
Canfield Ranch 
Alamo: 
Pahranagat Lake 
Sheri’s Bar 


ow 


440 +380 


NA 
NA 


NA 
NA 
NA 
NA 


xaone ox 
-_ ne A Own oo 


ustin: 
Nevada National Bank 
Blue Diamond: 


Cactus S rings: 
Mobil Service Station 
Caliente: 
Agricultural Extension Station 
Ciark Station: 
Five Mile Ranch 
Currant: 
Currant Ranch Cafe 
diablo: 
Highway Maintenance Station 
h 


Chevron Service Station 

Comins Lake____- s 
Eureka: 

Highway Maintenance Station 
Goldfield: 

Chevron Service Station- 

iko: 

Crystal Springs 

Schofield Dairy. 
Las Vegas: 

Craig Ranch Golf Course 

esert Game Range 

Lab II NERC_____. 

Lake Mead Vegas Wash 

Las Vegas Water District Well 28 

Municipal Golf Course _ f 

Tule Springs 

Tule Springs Pond_ 

Vegas Estates 
Lida: 

Lida Livestock Company--_-- 

Pond at storage tank 

und: 

Gardner Grocery 
Manhattan: 

Country store 
Mesquite: 

Hughes Bros. Dairy 
Moapa: 

Pedersen Valley View Ranch 
Mt. Charleston: 

Kyle Canyon Fire Station 
Nyala: 

Sharp’s Ranch 
Pahrump: 

Texaco Service Station___ 
Pioche: 

County courthouse 
Round Mountain: 

Mobil Service Station 
Scotty’s Junction: 

Chevron Service Station 


Seefootnotes at end of table. 
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Table 1. Water surveillance results, September 1973—continued 





Location 


Date 
Collected 
(1973) 





Sunnyside: 
Adam McGill Reservoir 
Wildlife Management Headquarters - 
Tonopah: 
Jerry’s Chevron Station . 
Tonopah Test Range CP-1_- 
Warm Springs: 


Twin Springs Ranch- 
Utah: 
Cedar City: 

M. D. Baldwin residence 
St. George: 

R. Cox Dairy 





11 





Sample 





Radionuclide concentrations» 
(pCi /liter) 





Gross alpha 





<2.6 


1.9+1.8 





aAnc Gh &e OF 


<3.8 NA 








* 21—Pond, lake, reservoir, stock tank, stock pond; 22—Stream, river, creek; 23—Well; 24—-Multiple supply mixed (a 


water sample consisting of mixed or multiple sources of water such as well and spring) ; 27—Spring. 
provided when available. 


> Two-sigma counting error 


NA, not analyzed. 


NS, no sample. 
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the NTS, special sampling within the affected 
area is conducted to determine radionuclide 
concentrations. Additional water sampling net- 
works are operated in support of AEC opera- 
tions in areas other than the NTS when re- 
quested. A complete description of sampl'ng 
and routine analytical procedures was included 
with the water results reported in the July 
1973 issue of Radiation Data and Reports. 
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Results 


The routine analytical results of all water 
samples collected in September 1973 by the 
NERC-LV water surveillance network are 
listed in table 1. No gamma-emitting fission 
products were identified by gamma spectrom- 
etry in any of the September 1973 samples. 
Table 2 shows the results of water samples 
selected for special analyses during 1973. 





SECTION Ill. AIR 


AND DEPOSITION 


Radioactivity in Airborne Particulates and Precipitation 


Continuous surveillance of radioactivity in 
air and precipitation provides one of the earliest 
indications of changes in environmental fission 
product radioactivity. To date, this surveillance 
has been confined chiefly to gross beta radio- 
analysis. Although such data are insufficient to 
assess total human radiation exposure from 
fallout, they can be used to determine when to 
modify monitoring in other phases of the en- 
vironment. 

Surveillance data from a number of programs 
are published monthly and summarized pe- 


Network 


Fallout in the United States 
and other areas, HASL 
Mexican Air Monitoring Program 
Plutonium in airborne 
particulates 
Surface air sampling program, 
80th Meridian Network, HASL 


1971 
January—June 1973 


October-December 1972 


1971 


riodically to show current and long-range 
trends of atmospheric radioactivity in the 
Western Hemisphere. These include data from 
activities of the Environmental Protection 
Agency, the Canadian Department of National 
Health and Welfare, the Pan American Health 
Organization, and the California Air Sampling 
Program. 

In addition to those programs presented in 
this issue, the following programs were covered 
previously in Radiation Data and Reports. 


Period Issue 


August 1973 
December 1973 


June 1973 


September 1973 
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1. Radiation Alert Network 
September 1973 


Eastern Environmental Radiation Facility 
Environmental Protection Agency 


Surveillance of atmospheric radioactivity in 
the United States is conducted by the Radiation 
Alert Network (RAN) which gathers samp!es 
at 68 locations distributed throughout the coun- 
try (figure 1). Most of the stations are operated 
by State health department personnel. 

The station operators perform “field esti- 
mates” on the airborne particulate samples at 
5 hours after collection, when most of the radon 
daughter products have decayed, and at 29 
hours after collection, when most of the thoron 
daughter products have decayed. The airborne 
particulate samples and precipitation samples 
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are sent to the Eastern Environmental Radia- 
tion Facility for further analysis. All fie‘d esti- 
mate results are reported to appropriate En- 
vironmental Protection Agency officials by mail 
or telephone depending on levels found. A com- 
pilation of the daily measurements is available 
upon request from the Eastern Environmental 
Radiation Facility, Montgomery, Ala. 36109. 
A detailed description of the sampling and 
analyt'cal procedures was presented in the 
March 1968 issue of Radiological Health Data 
and Reports. 

Table 1 presents the monthly average gross 
beta radioactivity in surface air particulates 
and deposition by precipitation, as measured by 
the field estimate and laboratory techniques 
during September 1973. 

The Office of Radiation Programs is in the 
process of modifying the air program to make 
it more responsive to potential sources of en- 
vironmental radioactivity. These changes will 
be reflected in fuutre articles. 
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Figure 1. Radiation Alert Network sampling stations 
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Table 1. Gross beta radioactivity in surface air and precipitation, September 1973 


} 





Gross beta radioactivity 


Precipitation 
(pCi/m*) 





Number 
Station location of 
samples 


5-hour field estimate 


Laboratory measurement Laboratory estimate 
of deposition 





Maximum 





Minimum 


Depth 
(mm) 


| 
Average* | Maximum | Minimum | Average*® Total 
deposition 


(nCi/m?*) 








| 
| 
oo | 


Ala: 
Alaska: 
Calif: 


Colo: 
Del: 
Ind: 
Nev: 
N.Y: 
N. Dak: 
Ohio: 
Okla: 
Oreg: 
Pa: 
S.C: 


~ 





Montgomery 
Anchorage 
Berkeley 

Los Angeles 


ee 


Oklahoma City -- 
Portlan 
Harrisburg - - - - 
Columbia 


ee 
OO 00m COCO CON OI @wO-~10 00 





a | KNOCK WONKNNOWHRKO 


Network summary - 


ocoocorococorococoo 


| 
| 
| 
| 


o 





0.10 
-04 
-96 

















RR Orr RK OFrrFONOCOCOF 





<0. 








*The monthly average is calculated by weighting the estimates of individual air samples with length of sampling period. 





2. Air Surveillance Network, September 1973 


National Environmental Research Center- 
Las Vegas’ 
Environmental Protection Agency 


The Air Surveillance Network? (ASN), oper- 
ated by the National Environmental Research 
Center-Las Vegas (NERC-LV), consists of 49 
active and 72 standby sampling stations located 
in 21 western States (figures 2 and 3). The 
network is operated in support of nuclear test- 
ing sponsored by the Atomic Energy Commis- 
sion (AEC) at the Nevada Test Site (NTS), 
and at any other designated testing sites. 

The stations are operated by State Health 
department personnel and by private individ- 
uals on a contract basis. All active stations are 
operated continuously with filters being ex- 
changed over periods generally ranging from 
24 to 72 hours. A!] samples are mailed to the 


22 


NERC-LV unless special retrieval is arranged 
at selected locations in response to known re- 
leases of radioactivity from the NTS. A com- 
plete description of sampling and analytical 
procedures was presented in the February 1972 
issue of Radiation Data and Reports. 


Results 


Table 2 presents the average gross beta con- 
centrations in air for each of the network 


Formerly the Western Environmental Research Lab- 
oratory. 

*The ASN is operated under a Memorandum of Un- 
derstanding (No. AT(26-1)-539) with the Nevada Op- 
erations Office, U.S. Atomic Energy Commission. 
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stations. The minimum reporting concentra- 
tion for gross beta activity is 0.1 pCi/m*. For 
reporting purposes, concentrations less than 
1.0 pCi/m* are reported to 1 significant figure, 
and those equal to or greater than 1.0 pCi/m? 
are reported to 2 significant figures. For aver- 
aging purposes concentration values less than 
the minimum detectable concentration (~0.06 
pCi/m* for a 350 m* sample) are set equal to 
the minimum detectable concentration (MDC). 
Reporting and rounding-off conventions are 
indicated as follows: 


Reported value of 
concentration above MDC 
(pCi/m*) 


Concentration 
(pCi/m*) 





As shown by table 2, the highest gross beta con- 
centration within the network was 0.3 pCi/m* 
at Beatty, Nev. No radionuclides were identi- 
fied by gamma spectrometry on any filters or 
charcoal cartridges during September. 

The 72 standby stations were activated on 
September 28 for one week of operation to check 
equipment and gather background radiation 
data. Since this activation was near the end 
of the month, many of the standby stations 
submitted one sample for the month of Sep- 
tember. 


Reported value of 
concentration below MDC 
(pCi/m*) 





<0.05 <0.1 
=0.05 <0.15 0.1 
=0.15 


As calculated and rounded 





<0.1 
<0.1 
<calculated MDC 
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Figure 2. NERC/LV Air Surveillance Network stations in Nevada 
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Table 2. Summary of gross beta radioactivity concentrations in air, September 1973 





Concentration 
: Number (pCi/m!*) 
Location of 





samples 
Maximum Minimum Average 
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Table 2. Summary of gross beta radioactivity concentrations in air, September 1973 
—continued 





Concentration 
Number (pCi/m!) 
Location of 





samples 
Maximum Minimum Average* 
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orland 
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Figure 3. NERC/LV Air Surveillance Network stations outside Nevada 


Complete copies of this summary and listings and appropriate State agencies. Additional 
of the daily gross beta and gamma spectrometry _ copies of the daily results may be obtained from 
results are distributed to EPA Regional Offices the NERC-LV upon written request. 
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3. Canadian Air and Precipitation 
Monitoring Program,’ September 1973 


Radiation Protection Bureau 
Department of National Health and Welfare 


The Radiation Protection Bureau of the Ca- 
nadian Department of National Health and 
Welfare monitors surface air and precipitation 
in connection with its Radioactive Fallout Study 
Program. Twenty-four collection stations are 
located at airports (figure 4), where the sam- 
pling equipment is operated by personnel from 
the Atmospheric Environment Service of the 
Department of the Environment. Detailed dis- 
cussions of the sampling procedures, methods 
of analysis, and interpretation of results of the 
radioactive fallout program are contained in 
reports of the Department of National Health 
and Welfare (1-5). 

A summary of the sampling procedures and 
methods of analysis was presented in the May 
1969 issue of Radiological Health Data and 
Reports. 

Surface air and precipitation data for Sep- 

* Prepared from information and data obtained from 


the Canadian Department of National Health and Wel- 
fare, Ottawa, Canada. 


tember are presented in table 3. 


Table 3. Canadian gross beta radioactivity in surface air 


and precipitation, September 1973 





Precipitation 
measurements 


Air surveillance gross 
beta radioactivity 
(pCi/m*) 





Station Aver- 
age 
con- 
cen- 
tration 
(pCi/ 
liter) 
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Figure 4. 


Canadian air and precipitation sampling stations 
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4. Pan American Air Sampling Program 
September 1973 


Pan American Health Organization and 
U.S. Environmental Protection Agency 


Gross beta radioactivity in air is monitored 
by countries in the Americas under the auspices 
of the collaborative program developed by the 
Pan American Health Organization (PAHO) 
and the Environmental Protection Agency 
(EPA) to assist PAHO-member countries in 
developing radiological health programs. 

The air sampling station locations are shown 
in figure 5. Analytical techniques were de- 
scribed in the March 1968 issue of Radiological 
Health Data and Reports. The September 1973 
air monitoring results from the participating 
countries are given in table 4. 
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Figure 5. Pan American Air Sampling Program 


stations 
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Table 4. Summary of gross beta radioactivity in Pan 


American surface air, September 1973 


Gross beta radioactivity 

Num- (pCi/m*) 

Station location a ae Se 
Maxi- Mini- | Av 
mum mum 





Buenos Aires - - - 





Argentina 
Bolivia: 
Chile: 
Colombia: 
Ecuador: 





Guyana: 
Jamaica: 
Peru: | 
Venezuela: Caracas lones cancel | .01 


Georgetown - - - _- 
Kingston 





West Indies: Trinidad ---_-- .14 


cineataninta austin a a 


0.00 | 0.02 
| 


Pan American summary 98 0.16 

*® The monthly average is calculated by weighting the individual samples 
with length of sampling period. Values less than 0.005 pCi/m* are reported 
and used in averaging as 0.00 pCi/m*. 





5. California Air Sampling Program 
September 1973 


Radiologic Health Section 
California Department of Health 


The Radiologic Health Section of the Cali- 
fornia Department of Health with the assist- 
ance of several cooperating agencies and orga- 
nizations operates a surveillance system for 
determining radioactivity in airborne particu- 
lates. The air sampling locations are shown in 
figure 6. 

All air samples are sent to the Sanitation and 
Radiation Laboratory of the State Department 
of Health where they are analyzed for their 
radioactive content. 

Airborne particles are collected by a continu- 
ous sampling of air filtered through a 47 milli- 
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Figure 6. California air sampling program stations 


meter membrane filter, 0.8 micron pore size, Table 4. Gross beta radioactivity in California air 
using a Gast air pump of about 2 cubic feet eplenier Sore 

per minute capacity, or 81.5 cubic meters per 
day. Air volumes are measured with a direct 
reading gas meter. Filters are replaced every 
24 hours except on holidays and weekends. The 
filters are analyzed for gross alpha and beta 
radioactivity 72 hours after the end of the col- 
lection period. The daily samples then are com- 
posited into a monthly sample for gamma 
spectroscopy and an analysis for strontium-89 
and strontium-90. Table 5 presents the monthly —g&h Diego 
gross beta radioactivity in air for September.  $2n Lis Obispo 
The monthly sample results are presented 

quarterly. 





Gross beta radioactivity 
> . (pCi/m*) 
Station location 





Maximum | Minimum Average 








Summary 
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SECTION IV. OTHER DATA 


This section presents results from routire 
sampling of biological materials and other 
media not reported in the previous sections. In- 
cluded here are such data as those obtained 


from human bone sampling, Alaskan surveil- 
lance, and environmental monitoring around 
nuclear facilities. 





Environmental Levels of Radioactivity at Atomic Energy 


Commission Installations 


The U.S. Atomic Energy Commission (AEC) 
receives from its contractors annual reports 
on the environmental levels of radioactiv- 
ity in the vicinity of major Commission instal- 
lations. The reports include data from routine 
monitoring programs where operations are of 
such a nature that plant environmental surveys 
are required. 

Releases of radioactive materials from AEC 
installations are governed by radiation stand- 


ards set forth by AEC’s Division of Operational 
Safety in directives published in the “AEC 
Manual.” * 

A summary of the environmental radioactiv- 
ity data follow for the Knolls Atomic Power 
Laboratory-Windsor Site and the Portsmouth 
Area Gaseous Diffusion Plant. 

2 Title 10, Code of Federal Regulations, Part 20, 
“Standards for Protection Against Radiation,” con- 


tains essentially the standards published in Chapter 
0524 of the AEC Manual. 





1. Knolls Atomic Power Laboratory- 
Windsor Site’ 
(S1C Prototype Reactor Facility) 
January—December 1971 


General Electric Company 
Windsor, Conn. 


The Windsor Site of the Knolls Atomic Power 
Laboratory includes the S1C prototype nuclear 
power plant facility which is located on a 10- 
acre plot of government-owned property in 
Windsor, Conn. The facility is used primarily 
to train personnel in the operation of nuclear 
power plants. Airborne effluents are filtered 
and discharged through monitored stacks; 
liquid effluents are processed and monitored 
before discharge to the Farmington River. 


Airborne radioactivity 


Effluents from site locations where particu- 
* Summarized from Knolls Atomic Power Laboratory, 


Windsor Site, Annual Environmental Radioactivity 
Monitoring Report, January—December 1971. 
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late airborne radioactivity could be generated 
are directed through ducts to discharge stacks, 
which are monitored for airborne radioactivity 
on a continuous basis. The main stack is mon- 
itored by a fixed filter sampling system; the 
filter is changed weekly and analyzed by radia- 
tion counting equipment calibrated to a cobalt- 
60 standard. The radiochemistry laboratory 
stack is monitored by a continuous moving filter 
detector, with continuous readout on a moving 
chart. 

During 1971, the total particulate activity 
released from the Windsor Site was less than 
54 microcuries. The volume of air discharged 
to the atmosphere was 1.7 « 10° m’, giving an 
average value of 0.318 pCi/m® over the year. 
This is <0.1 percent of the applicable Atomic 
Energy Commission Concentration Guide.’ The 
only gaseous radionuclide of concern, argon-41, 
has a half life of less than 2 hours and does not 
build up in the environment. It is concluded 
that the small quantity and low concentration 


_* AEC Manual, Chapter 0524 and Handbook, “Preven- 
tion, Control and Abatement of Air and Water Pollu- 
tion.” 
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of airborne activity released from the Windsor 
Site in 1971 had no significant effect on the 
environment. 


Farmington River water samples 


Liquid effluents released from the Windsor 
Site are collected, sampled, and processed in 
retention tanks prior to release to the Farm- 
ington River. Each retention tank is sampled 
at the start, middle, and just prior to end of 
discharge. The total activity discharged in the 
liquid waste during 1971 was <270 micro- 
curies. This results in an average concentra- 
tion of <140 pCi/liter at the point of dis- 
charge, which is <0.45 percent of the appro- 
priate AEC standard. 

Water samples were taken in the Farmington 
River at three locations (figure 1). These sam- 
ples, which are collected quarterly, were ob- 
tained in 1 liter bottles and analyzed with a 
gamma spectrometer calibrated to cobalt-60 
standards. The activity is reported as “gross 
gamma” based on the cobalt-60 calibration. 

Results of the Farmington River water sam- 
pling for calendar year 1971 are shown in 
table 1. No indication of activity in the cobalt- 
60 energy range was detected. The cobalt-60 
energy range minimum detectable activity 
values are listed for information. The average 
“gross gamma” activity of the Farmington 
River water samples was <120 pCi/liter, which 
is <0.4 percent of the AEC standard. 
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Figure 1. Environmental monitoring locations, 
KAPL-Windsor site (S1C Prototype) 
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Table 1. Results of Farmington River water sample 
analyses, 1971 





Gross gamma concentration * |Cobalt-60 
Num- (pCi /liter) 

Sampling location ber of = 
sam- 
ples i- Mini- Aver- 

mum age 








Upstream 
Opposite 
Downstream 














® The minimum detectable average gross gamma concentration was 
120 pCi/liter. 
of 


he minimum detectable average cobalt-60 energy range gamma 
concentration was 200 pCi/liter. : ; 
© Samples not obtained during first quarter due to ice on river. 


It is concluded that the small quantity and 
low concentration of activity in liquids released 
from the Windsor Site in 1971 had no signifi- 
cant effect on the environment. 


Farmington River bottom sediment samples 


Sediment samples were taken from the Farm- 
ington River bottom at three locations (figure 
1). These samples were obtained by the use of 
a “clam shell” type dredge and represent a 
depth of collection of 2.5 cm. Specific gravity 
at standard dry weight for these samples is 
1.5 g/em*. The quarterly sediment samples 
were analyzed by a gamma spectrometer cali- 
brated with cobalt-60 standards. 

The sampling locations may be described as 
follows: 

1. Approximately 180 meters upstream from 
the discharge point, in the middle of the 
river. 

Middle of river, opposite the discharge 
point. 

Approximately 275 meters downstream 
from the discharge point, in the middle 
of the river. 

The results of Farmington River sediment 
sampling for calendar year 1971 are shown in 
table 2. Cobalt-60 analyses of the river sedi- 
ment samples were all less than minimum de- 
tectable activity with the exception of one 
sample obtained during the second quarter. A 
positive indication of cobalt-60 energy range 
activity was observed at sample location 2 dur- 
ing the second quarter only, when 7.3 pCi/g was 
measured. This concentration was less than 
one-third of the natural activity in the river 
bottom sediment (potassium-40, radium, tho- 
rium, etc.) and less than one-fourth of the AEC 
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standard. The generally low levels of activity 
in the river bottom sediment and the insignifi- 
cant difference between upriver and downriver 
samples show that Windsor Site operations are 
effective in protecting the environment and the 
public health. 


Table 2. Results of Farmington River sediment sample 


analyses, 1971 


| Gross gamma concentration ® Cobalt-60 
- Num- (pCi/g wet weight) ‘eae 
Sampling location ber of |__ ———-—_—_——| average * 
| (pCi/g 
wet 
weight) 


sam- | 
ples Maxi- | Mini- Aver- 


Upstream 
Opposite. ___- - 
Downstream - - - 


* The minimum detectable average gross gamma concentration was 
0.24 pCi/g wet weight. 

>’ The minimum detectable average cobalt-60 energy range gamma 
concentration was 0.36 pCi/g wet weight. 
* Samples not obtained during first quarter due to ice on river. 
4 Includes effect of potassium-40 in the samples. 


Perimeter fence monitoring for penetrating 
radiation 


Beta-gamma film badges are posted on the 
site perimeter fence at eight locations. The 
film is changed and evaluated monthly accord- 
ing to standard techniques used for personnel 
monitoring film. The minimum dose measurable 
by the above method is 10 mrem per month. 
Each of the 96 perimeter films indicated a dose 
rate of 10 mrem/month. Therefore, the average 
annual dose rate was 120 mrem/year, which is 
the natural radiation level for this geographic 
location. It is concluded that Windsor Site 
operation did not significantly contribute to 
the natural background radiation of the sur- 
rounding area. 


Conclusions 


Results of the environmental monitoring con- 
ducted by KAPL indicates that the Windsor 
Site operations have met all the federal regu- 
lations pertaining to the AEC standards. All 
environmental samples are analyzed for cobalt- 
60 activity since this is the predominant and 
most restrictive radionuclide present in the 
effluents discharged. 

The average gross gamma activity in the 
Farmington River water at the three sampling 
points was <120 pCi/liter (the minimum de- 
tectable concentration) and <0.4 percent of the 
applicable AEC standards. No positive indica- 
tion of cobalt-60 activity was detected. The 
average gross gamma activity of the Farming- 
ton River bottom sediment samples was 2.9 
pCi/g, which is <10 percent of the applicable 
AEC standards. 

The airborne radioactivity concentration dis- 
charged to the environment during calendar 
year 1971 was <0.1 percent of that permitted 
by AEC standards. Environmental radiation 
monitoring with film dosimeters at the site 
perimeter indicated that the environmental dose 
rate was <120 mrem/year, which is the natural 


radiation level for this geographic location. 

It is concluded that Windsor Site operations 
in calendar year 1971 did not significantly effect 
the local or regional environmental radiation 
levels. 


Previous coverage in Radiation Data and Reports: 


Period 
January—December 1970 


Issue 
November 1972 
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2. Portsmouth Area Gaseous Diffusion Plant*® 
January—December 1971 


Goodyear Atomic Corporation 
Piketon, Ohio 


The Portsmouth Gaseous Diffusion Plant is 
owned by the U.S. Atomic Energy Commission 
and is operated by Goodyear Atomic Corpora- 
tion, a subsidiary of the Goodyear Tire and 
Rubber Company. It is located in thinly popu- 
lated rural Pike County, Ohio. The principal 
process in the plant is the separation of ura- 
nium isotopes through gaseous diffusion. Ancil- 
lary processes include feeding and removal of 
materials from the primary process; treatment 
of water for both sanitary and cooling pur- 
poses; decontamination of equipment removed 
from the plant for maintenance or replacement; 
recovery of uranium from various waste mate- 
rials, such as decontamination solutions and 
laboratory wastes; and treatment of sewage 
wastes. 

In the operation of a gaseous diffusion plant, 
as in the operation of any industrial plant, 
waste materials necessarily are generated as 
by-products of the industrial processes. Since 
there is an ever present possibility that the 
wastes may contain environmental pollutants, 
including radioactive materials, the effluents 
from the various excessive quantities of pollu- 
tants and radioactive materials are not dis- 
charged into the environment. Where necessary, 
treatment is provided to reduce concentrations 
to acceptable limits before the materials are 
discharged. In addition, water, air, and soil 
samples are collected routinely at many points 
both inside and outside the plant property to 
assure that the ambient environment has not 
been polluted with radioactive materials or 
other contaminants. The map in figure 1 
shows the locations where samples normally 
are collected. This report describes the vari- 
ous environmental standards applicable to the 
Portsmouth Gaseous Diffusion Plant; the sam- 
pling, monitoring, and analytical procedures; 
and the extent of conformance with the stand- 
ards. 


* Data summarized from “Portsmouth Gaseous Diffu- 
sion Plant Environmental Monitoring Report—1971” 
(GAT-706). 
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Sampling Locations, Portsmouth Area 


Figure 2. 
Gaseous Diffusion Plant 


Since uranium and its daughter product, 
thorium-234, are the only radioactive elements 
present in significant quantities at the Ports- 
mouth Gaseous Diffusion Plant, it is assumed 
that the measured gross alpha radioactivity is 
due to uranium of various enrichments and 
the beta-gamma radiation emanates from the 
thorium-234. 

Air samples are collected three times each 
week at four locations, identified as points 3, 
12, 24, and 29 on the map. Each radioactivity 
sample, consisting of approximately 28 cubic 
meters of air, is passed through a Whatman 
#41 filter paper at about 0.56 cubic meter per 
minute. The material collected on the filter 
paper is analyzed for gross alpha and gross 
beta-gamma radioactivities. Average alpha and 
beta-gamma radioactivity concentrations are 
summarized in table 3. 

Two procedures are used for water sampling. 
One-half gallon samples are taken monthly 
from the Scioto River and its tributaries, Little 
Beaver Creek, Big Beaver Creek, and Big Run. 
Composite samples are collected continuously 
(or at specific intervals) from the three princi- 
pal drainage ditches serving the plant ; sampling 





Table 3, 


Radioactivity in air, Portsmouth Plant, January-December 1971 





Alpha radioactivity 
concentration 
(fCi/m?) 





Maximum 


530 +270 
500 +250 
530 +270 
480 +240 








Average 


40+10 
40+10 
50+10 
50+10 


Average as 
a percent 
of AEC 
atandards* 


Beta-gamma radioactivity 
concentration 
(pCi/m!) 





Maximum Average 


Average as 
ercent 
of AEC 
standards* 

















* The AEC radiation protection standard ~ alpha ieteeandet in air—4 pCi/m!; beta-gamma radioactivity—1 nCi/m!; 


both alpha and beta radioactivity is 16.1 fCi 


Table 4. 


| Alpha radioactivity 
| Number | Water concentration 
Location of flow (pCi/liter) 
samples | rate 
(m?/s) 


sensitivity 


Radioactivity in water, Portsmouth Plant, Seamany-Benemibes 1971 





Average as 

a percent 
of AEC 

standards 


of analysis for 





Beta-gamma radioactivity 
concentration 
(pCi/liter) 


Average as 
ercent 
of AEC 
standards 


Average Maximum Average 
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® The AEC radiation protection standard for alpha radioactivity in water— 


ysis, A my radioactivity-0.5 pCi/liter; beta radioactivity- 
ot measured. 


5.0 pCi/liter. 


locations are identified on the map as points 
3, 10, and 11. The composite samples are col- 
lected in 55-gallon drums. Once each week, the 
water in the drums is mixed thoroughly, a one- 
half-gallon sample is withdrawn for analysis, 
and the drum is drained, cleaned, and installed 
again in the collection system. The one-half 
gallon samples are analyzed for gross alpha and 
beta-gamma _ radioactivity. Radioactivity in 
water samples are shown in table 4. 

External gamma radiation levels are meas- 
ured routinely at locations 3, 12, 24, and 29 to 
serve as indicators of background radiation. 
Measurements are made three times each week 
with a calibrated Geiger-Muller tube at 3 feet 
above ground level. Average background rate 
for 1971 was 11.8 »R/h, which is not signifi- 
cantly different from the 1954 average rate, 
11.9 »zR/h. Background radioactivity is shown 
in table 5. 


34 


= bd 


20 00S DONO NO 


30+ 27 
76+ 41 
40+ 30 
58+ 36 
32+ 27 
207+ 68 
1 755+190 





| 

















30 nCi/liter; beta-gamma radioactivity—20 nCi/liter; sensitivity of anal- 


Table 5. Background radiation, Portsmouth Plant 


January-December 1971 


Number 
of 
samples 





Exposure rate * 
Location 


Maximum ictainal 


11.2+0.4 

















n-shield Geiger tube 3 feet above ground; limit of sensitivity— 
0.1 + Open Average background exposure rate for the Portsmouth Gaseous 
Diffusion Plant in 1954 was 11.9 uR/h, not significantly different from 
present rates. 
> Total for the year. 


The data presented in the tables show clearly 
that radioactivity contamination of the environ- 
ment is not a problem at the Portsmouth Gas- 
eous Diffusion Plant. Maximum concentrations 
of alpha radioactivity in air, beta-gamma in air, 
alpha in water, and beta-gamma in water dur- 
ing 1971 were only 13 percent, 0.2 percent, 1.1 
percent, and 44 percent of the AEC standards, 
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respectively. None of the averages were greater 
than 5 percent of the AEC standards. As may 
be seen in table 4, the only significant concen- 
trations of radioactivity in water were found 
in samples taken downstream from the X-701B 
holding pond, which receives all the radioactive 
decontamination solutions from the plant. In 
addition, the background radiation is essentially 


January 1974 


the same as it was in 1954. Obviously, there is 
no widespread radioactive contamination oc- 
curring. 


Previous coverage in Radiation Data and Reports: 
Period 
January-June 1971 


Issue 
February 1972 





Reported Nuclear Detonations, December 1973 


(Includes seismic signals presumably from foreign nuclear detonations) 


The U.S. Atomic Energy Commission an- 
nounced that the United States recorded seismic 
signals, presumably from a Soviet underground 
nuclear explosion on December 14, 1973 at ap- 
proximately 2:47 a.m. (EST). The signals orig- 
inated at the Semipalatinsk nuclear test area 


and were equivalent to those of an underground 
nuclear explosion in the yield range of 200 kilo- 
tons to 1 megaton. 

No nuclear detonations by the United States 
were reported by the U.S. Atomic Energy Com- 
mission for December 1973. 








Not all of the nuclear detonations in the United States are announced 
immediately, therefore, the information in this section may not be com- 
plete. A complete list of announced U.S. nuclear detonations may be ob- 
tained upon request from the Division of Public Information, U.S. Atomic 
Energy Commission, Washington, D.C. 20545. 
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GUIDE FOR AUTHORS 


The editorial staff invites reports and technical notes 
containing information related to radiological health. 
Proposed reports and notes should contain data and 
interpretations. All accepted a are subject 


to copy editing with approval of the aut 


or. The author 


is responsible for all statements made in his work. 


Manuscripts are received with the understanding that 
other identical manuscripts are not under simultaneous 


aceite nor have appeared in any other publica- 
ion. 


The mission of Radiation Data and Reports is stated 


on the title page. It is suggested that authors read it 
for orientation of subject matter. 


Submission of manuscripts 


Send original and one legible copy of the paper, typed 
doubled-spaced on 8% by 11-inch white bond with 1-inch 
margins. 


Submitted manuscripts should be sent to Editor, Radi- 
ation Data and Reports, EPA, Office of Radiation 
oe, Waterside Mall East, Room 615, Washington, 

-C. 20460. 


Preparation of manuscripts 


The Government Printing Office style manual is used 
as a general guide in the preparation of all copy for 
Radiation Data and Reports. In addition, Radiation 
Data and Reports has developed a “Guide” regarding 
manuscript preparation which is available upon re- 
quest. However, for most instances, past issues of 
Radiation Data and Reports would serve as a suitable 
guide in preparing manuscripts. 


Titles, authors: Titles should be concise and informa- 


tive enough to facilitate indexing. Names of authors 
should appear on the third line below the manuscript 
title. Affiliation of each author should be given by a 
brief footnote including titles, professional connections 
at the time of writing, present affiliation if different, 
and present address. 


Abstracts: Manuscripts should include a 100- to 150- 


word abstract which is a factual (not descriptive) sum- 
mary of the work. It should clearly and concisely 
state the purpose of the investigation, methods, results 
and conclusions. Findings that can be stated clearly 
and simply should be given rather than to state that 
results were obtained. 


A list of suggested keywords (descriptors) which are 
appropriate indexing terms should be given following 
the abstract. 


Introductory paragraph: The purpose of the investi- 


gation should be stated as early as possible in the 
introductory paragraph. 


Methods: For analytical, statistical, and theoretical 


methods that have appeared in published literature a 
general description with references to sources is suffi- 
cient. New methods should be described clearly and 
concisely with emphasis on new features. Both old and 
new methods, materials, and equipment, should be 
described clearly enough so that limitations of measure- 
ments and calculations will be clear to the readers. 
Errors associated with analytical measurements and 
related calculaticns should be given either as general 
estimates in the text or for specific data in appropriate 
tables or graphs whenever possible. 





Illustrations: Glossy photographic prints or original 
illustrations suitable for reproduction which help en- 
hance the understanding of the text should be included 
with the manuscript. Graphic materials should be of 
sufficient size so that lettering will be legible after 
reduction to printed page size (8% by 6% inches). 


All illustrations should be numbered and each legend 
should be typed double-spaced on a separate sheet of 
paper. Legends should be brief and understandable 
without reference to text. The following information 
should be typed on a gummed label or adhesive strip 
and affixed to the back of each illustration: figure 
number, legend, and title of manuscript or name of 
senior author. 


Tables: Tables should be self-explanatory and should 


supplement, not duplicate, the text. Each table should 
be typed on a separate sheet, double-spaced. All tables 
must be numbered consecutively beginning with 1, and 
each must have a title. 


Equations: All equations must be typewritten, prefer- 
ably containing symbols which are defined immediately 
below the equation. The definition of symbols should 
include the units of each term. Special symbols, such 
as Greek letters, may be printed carefully in the proper 
size, and exponents and subscripts should be clearly 
positioned. Mathematical notations should be simple, 
avoiding when feasible such complexities as fractions 
with fractions, subscripts with subscripts, etc. 


Symbols and units: The use of internationally ac- 
cepted units of measurements is preferred. A brief list 
of symbols and units commonly used in Radiation Data 
and Reports is given on the inside front cover of every 
issue and examples of most other matters of preferred 
usage may be found by examining recent issues. Isotope 
mass numbers are placed at the upper left of elements 
in long series of formulas, e.g., *“Cs; however, elements 
are spelled out in text and tables, with isotopes of the 
elements having a hyphen between element name and 
mass number; e.g., strontium-90. 


References: References should be typed on a sepa- 
rate sheet of paper. 


Personal communications and unpublished data 
should not be included in the list of references. The 
following minimum data for each reference should be 
typed double-spaced: names of all authors in caps, 
complete title of article cited, name of journal abbrevi- 
ated according to Index Medicus, volume number, first 
and last page numbers, month or week of issue, and 
year of publication. They should be arranged according 
to the order in which they are cited in the text, and not 
alphabetically. All references must be numbered con- 
secutively. 


Reprints 


Contributors are ordinarily provided with 50 courtesy 
copies of the articles in the form of reprints. In cases 
of multiple authorship, additional copies will be pro- 
vided for coauthors upon request. 
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